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Abstract A 61-year-old female underwent right hemi-
hepatectomy and caudate lobectomy for hilar cholangio-
carcinoma in 1999. Ten years later, increasing serum
carbohydrate 19-9 was detected by routine follow-up.
Subsequent positron emission tomography revealed an
asymptomatic lesion in the right 11th rib. As the mass
steadily grew in size, the lesion was resected en bloc with
the affected rib and muscle. The histopathological findings
closely resembled those of the primary cholangiocarci-
noma. Thus, the tumor was diagnosed as a metastatic
recurrence 10 years after resection of the primary tumor.
There have been a few reports of cholangiocarcinoma
recurrence in long-term survivors at the surgical margins,
peritoneum, or transhepatic drainage route. However, there
are no reports of solitary extra-abdominal recurrence. This
case highlights the need for careful follow-up of patients
with cholangiocarcinoma and nodal metastasis, even in the
absence of recurrence for[5 years after curative resection.
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Introduction
Bile duct cancer has been associated with a poor prognosis;
node metastasis is a particularly important poor prognostic
factor [1–6]. Despite advances in the diagnosis and treat-
ment of cholangiocarcinoma, such as endoscopic biliary
drainage, surgical procedures, and chemotherapy, long-
term outcomes remain unsatisfactory because of high rates
of disease recurrence. Recurrence of bile duct cancer
usually occurs within 5 years after surgery. Several reports
of recurrence in long-term survivors have also been pub-
lished [7–9]. Recurrence usually occurs at the margin of
the bile duct, in the peritoneum, or in the liver [1, 2].
Solitary recurrences outside the peritoneal cavity are rare
[10]. This report describes a patient with hilar cholangio-
carcinoma who underwent resection of 11th rib metastasis
10 years after curative resection of the primary tumor.
Case report
A 61-year-old female was diagnosed with hilar cholangio-
carcinoma in 1999. It mainly affected the right hepatic duct,
but also extended to the left hepatic duct and proximal
common bile duct. Percutaneous transhepatic cholangio
drainage tubes were inserted into the anterior brunch and
posterior brunch approached from the 7th intercostal space
and into the posterior brunch approached from the 9th
intercostal space. The patient underwent right hemihepa-
tectomy and caudate lobectomy after portal vein emboliza-
tion. The tumor was 2.2 cm in diameter and infiltrated to the
liver parenchyma. The cystic node and retroportal nodes
were histologically involved. According to the sixth edition
of the UICC TNM classification [11], the tumor was classi-
fied as pT3 pN1 pM0 pStage III. In addition, according to the
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fifth edition of the General Rules for Biliary Tract Cancer by
the Japanese Society of Biliary Surgery [12], the tumor was
described as Bcrism, nodular-infiltrating type, 2.2 cm,
moderate- to well-differentiated adenocarcinoma (tub2 [
tub1), pat, sci, infB, ly1, v0, pn0, hinf1, ginf0, panc0, du0,
hm1, dm1, em1, pv0, a0, n2 (12c 1/1, 12p 1/8), pT4 pN2 M0
fStage IVb, final curability B. Four months after the initial
operation, the patient underwent eight courses of hepatic
arterial injection of fluorouracil (5FU) (1,500 mg) every
week as adjuvant chemotherapy. Thereafter, three courses of
systemic adjuvant chemotherapy with methotrexate
(50 mg), cisplatin (20 mg), and 5FU (750 mg) on days 1, 8,
and 15 were administered every 6 months, along with radi-
ation therapy to the hilar region at a dose of 56 Gy. Written
informed consent was obtained prior to chemotherapy. After
these adjuvant therapies, the patient continued to be followed
up with serum carcinoembryonic antigen (CEA) and car-
bohydrate antigen 19-9 (CA 19-9) testing every 2 months
and computed tomography (CT) every 6 months for
10 years; she showed no signs or symptoms of recurrence
over the next 10 years.
In September 2008, a sudden increase of the serum CA19-
9 level to 68 U/mL (normal range \37 U/mL) was noted.
The site of recurrence could not be identified on CT. Positron
emission tomography (PET) revealed an elevated standard
uptake value of 3.4 in the 11th right rib. We chose the wait-
and-watch approach because of the low suspicion of
metastasis and the patient’s wishes. The wait-and-watch
approach was adopted in view of the absence of any bone
destruction, mass formation, or symptoms. In February
2009, the serum CA19-9 level increased from 68 to 207 U/
mL. PET again revealed a solitary accumulation in the 11th
right rib and adjacent tissues, with an increase of the
standard uptake value from 3.4 to 5.8 (Fig. 1). There were no
other lesions detected by PET or any other examinations,
including episode of rib fracture, upper gastrointestinal
endoscopy, colonoscopy, and mammography. These find-
ings were suggestive of bone metastasis 10 years after
curative resection of the primary cholangiocarcinoma.
In April 2009, a tumor biopsy was performed under
general anesthesia by an orthopedic surgeon. Intraoperative
frozen section diagnosis revealed adenocarcinoma, and
tumor resection was carried out en bloc, along with the 11th
rib, adjacent intercostal muscle, and surrounding tissues.
Histopathological examination of the resected specimen
revealed metastatic adenocarcinoma of the costal bone with
invasion of the adjacent intercostal muscle. The tumor
morphology closely resembled that of the resected primary
bile duct cancer. An immunohistochemical study was
performed (Fig. 2), which revealed an identical staining
pattern in both tumors. Both tumors showed positive
staining for CK7, MUC1, and MUC5ac and negative
staining for CK20 and MUC2. Based on these findings, it
was concluded that the 11th right rib tumor was a recur-
rence of the hilar cholangiocarcinoma.
Over a period of eighteen months after the second sur-
gery, while the patient was observed without systemic
chemotherapy, the serum CA19-9 level decreased. CT and
PET showed no evidence of recurrence; therefore, close
follow-up has continued.
Discussion
Long-term results of patients with cholangiocarcinoma,
especially with nodal metastases, are unsatisfactory.
Fig. 1 Progression of the tumor
on PET and CT. PET and CT
show a gradual increase in
tumor size. a, b September
2008. c, d April 2009
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Several investigators have reported a mean survival time of
12–22 months in patients with nodal metastasis [1, 4, 6].
Disease recurrence in the liver and peritoneum usually
occurs within 3 years after the operation [13–15]. Several
reports of recurrences in long-term ([5 years) survivors
after curative resection for intrahepatic bile duct cancer
have been published [7–9]. In most of these cases, the
recurrence occurred at the surgical margins of the bile
ducts or in the peritoneum(Table 1). These reports were
subject to intrahepatic bile duct cancer, but no report has
published in hilar or extra bile duct cancer. Solitary
recurrences outside the peritoneal cavity are not common,
and bone metastasis is rare [10]. In terms of other gastro-
enterological cancers, long-term survival rates have been
reported in only a few studies [16–18]. For gastric cancer,
Moon et al. [18] reported that a C10-year long-term
recurrence after surgery occurred in 2.0 % of patients. In
terms of the recurrence pattern, peritoneal carcinomatosis
was dominant within 5 years post-gastrectomy. In contrast,
distant metastasis was the main relapse pattern during
5–10 years post-gastrectomy and after 10 years post-gas-
trectomy. Until now, there have been no reports of bone
metastasis in long-term survivors by PubMed searches
using ‘cholangiocarcinoma’, ‘bone metastasis’, and ‘long-
term survivor’ as searchable terms in any entire period.
Recurrences many years after the treatment may be
related to long-lasting tumor dormancy being turned on,
especially in distant organs [19–21]. Holmgren et al. [19]
reported that the tumor dormancy theory is defined as ‘no
change’; the tumor does not disappear, but remains at the
same size for a long period of time. In many types of
cancer, improvements in outcome have been reported when
the tumor is in an immutable state. Takahashi et al. [20]
reported that tumor dormancy is induced by chemotherapy,
and patients can survive for long periods without signs of
disease recurrence, even if the tumor remains. In our case,
it might be estimated that adjuvant chemotherapy induced
tumor dormancy; therefore, our patient was alive without
recurrence for a long period of time. Surgical stress might
also be associated with tumor metastasis [22]. In this case,
although solitary rib metastasis was apparent, some other
dormant cancer cells might exist systemically and be
activated by the surgical stress. Kato et al. [23] reported
efficacy of downsizing chemotherapy in unresectable
locally advanced cholangiocarcinoma. These findings
seemed to have a choice of resection if the tumor was
controlled by chemotherapy several times. Our case was
not strongly suspicious of metastasis, but chemotherapy
may have been a reasonable strategy if cancer had been
confirmed in biopsy.
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Fig. 2 Immunohistochemical examination showed the staining
pattern of the primary bile duct cancer to be the same as that of the
thoracic tumor. Both the primary cancer (a, c, e, g, i, k) and thoracic
tumor (b, d, f, h, j, l) were well stained by CK7 (a, b), CK20 (c, d),
MUC1 (e, f), MUC2 (g, h), MUC5ac (i, j), and H&E (9100)
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Otherwise, the immune system is able to effectively
mobilize against tumor invasion. Steffen et al. [24]
reported that in melanoma, the tumor–immune system
dynamic is critically important in determining tumor
regrowth after resection. Adjuvant immunotherapy using
polysaccharide-K (Krestin) reportedly had a survival
benefit in gastric and colorectal cancer, and the host
immune status was considered to be one of the prognostic
factors [25]. More recently, in ovarian cancer, neurobe-
havioral stress [26] and stress-associated hormones such
as norepinephrine, epinephrine, and cortisol [27] have
been shown to be associated with increased tumor growth
and metastasis. Tumors may rapidly grow from various
causes, such as changes in immune function and physical
condition. In this case, however, there was no deteriora-
tion of immune function, weight loss, or deterioration of
nutritional status in the 10 years that the patient was
observed. Such cases keenly highlight the difficulty of
achieving cures in patients with bile duct cancer.
Although several possibilities have been considered,
factors predictive of long-term recurrence of bile duct
cancer remain unclear.
In cholangiocarcinoma, CA19-9 is elevated in 50–79 %
of patients [28]. The diagnostic potential for primary
lesions is almost equivalent between PET and CT, whereas
PET is superior in the diagnosis of new metastatic lesions
[29]. Anderson et Al. reported that 30 % of patients eval-
uated for suspected cholangiocarcinoma had their therapy
plans altered because of detection of unsuspected metas-
tases on FDG-PET [30]. The present patient was followed
up for [10 years after curative resection of the primary
tumor because she had positive nodal metastasis. Close
follow-up was performed for [5 years after the initial
operation with serum CA19-9 testing every 2 months and
CT every 6 months. In this case, the metastatic lesion was
suspected based on the elevation of CA19-9. Thus, solitary
rib metastasis, which could not be found by CT, was
detected by PET. Long-term survival patients with
cholangiocarcinoma may require continual long-term sur-
veillance of tumor markers such as CEA or CA19-9, and
active implementation of PET might be beneficial when
these tumor markers are elevated.
In conclusion, in patients with bile duct cancer, it must
be emphasized that long-term surveillance is required even
in patients without recurrence for [5 years after curative
resection of the primary tumor, even if there are no early
signs of recurrence.
Disclosures
Conflict of Interest: The authors declare that they have no conflict of
interest.
Human/Animal Rights: All procedures followed were in accordance
with the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2008(5).
Informed Consent: Informed consent was obtained from all patients
for being included in the study.
Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, dis-
tribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
References
1. Otani K, Chijiiwa K, Kai M, Ohuchida J, Nagano M, Tsuchiya K,
et al. Outcome of surgical treatment of hilar cholangiocarcinoma.
J Gastrointest Surg. 2008;12:1033–40.
2. Uchiyama K, Yamamoto M, Yamaue H, Ariizumi S, Aoki T,
Kokudo N, et al. Impact of nodal involvement on surgical out-
comes of intrahepatic cholangiocarcinoma: a multicenter analysis
by the Study Group for Hepatic Surgery of the Japanese Society
of Hepato-Biliary-Pancreatic Surgery. J Hepatobiliary Pancreat
Sci. 2011;18:443–52.
3. Murakami Y, Uemura K, Sudo T, Hashimoto Y, Nakashima A,
Kondo N, et al. Prognostic factors after surgical resection for
intrahepatic, hilar, and distal cholangiocarcinoma. Ann Surg
Oncol. 2011;18:651–8.
Table 1 The recurrence of bile duct cancer was detected in long-term survivors [5 years after the curative resection
No. Author Age
(years)/
gender
Length
(years)
Primary
lesion
Pathology Adjuvant chemotherapy Location of recurrence
1 Machimotom 74/F 12 Hilar tub1 Oral UFT for 5 years Abdominal wall
2 Sasaki 45/M 9 MBD tub2 No Choledochojejunostomy
region
3 Tanaka 53/M 10 LBD pap No Choledochojejunostomy
region
4 Our case 60/F 10 Hilar tub2 HAI UFT 4 weeks for 1 year 11th rib
MTX ? CDDP ? 5FU 6 months for 1 year
6 months with radiation for 56 Gy
MBD middle bile duct, LBD lower bile duct, UFT uracil–tegafur, HAI hepatic arterial injection, MTX methotrexate, CDDP cisplatin, 5FU
fluorouracil
488 Clin J Gastroenterol (2013) 6:485–489
123
4. Uenishi T, Kubo S, Yamazaki O, Yamada T, Sasaki Y, Nagano
H, et al. Indications for surgical treatment of intrahepatic chol-
angiocarcinoma with node metastasis. J Hepatobiliary Pancreat
Surg. 2008;15:417–22.
5. Guglielmi A, Ruzzenente A, Campagnaro T, Pachera S, Valde-
gamberi A, Nicoli P, et al. Intrahepatic cholangiocarcinoma:
prognostic factors after surgical resection. World J Surg.
2009;33:1247–54.
6. Lee SG, Song GW, Hwang S, Ha TY, Moon DB, Jung DH, et al.
Surgical treatment of hilar cholangiocarcinoma in the new era: the
Asan experience. J Hepatobiliary Pancreat Sci. 2010;17:476–89.
7. Machimoto T, Doi R, Ogawa K, Masui T, Seo S, Uemoto S.
Abdominal wall recurrence of hilar bile duct cancer 12 years
after curative resection: report of a case. Surg Today. 2009;39:
72–6.
8. Sasaki T, Kondo S, Ambo Y, Hirano S, Sichinohe T, Kaga K,
et al. Local recurrence at hepaticojejunostomy 9 years after
resection of bile duct cancer with superficial flat spread. J Hepa-
tobiliary Pancreat Surg. 2006;13:458–62.
9. Tanaka N, Nobori M, Kohzuma T, Suzuki Y, Saiki S. Anasto-
motic recurrence at hepaticojejunostomy in a long-term survivor
of bile duct carcinoma: report of a case. Surg Today. 1994;24:
280–4.
10. Aljiffry M, Walsh MJ, Molinari M. Advances in diagnosis,
treatment and palliation of cholangiocarcinoma: 1990–2009.
World J Gastroenterol. 2009;15(34):4240–62.
11. UICC International Union Against Cancer. TNM classification of
malignant disease. 6th ed. New York: Wiley-Liss; 2002.
12. Japanese Society of Biliary Surgery. Classification of biliary tract
carcinoma. 5th ed. Tokyo: Kanehara; 2003.
13. Nakagohri T, Kinoshita T, Konishi M, Takahashi S, Gotohda N.
Surgical outcome and prognostic factors in intrahepatic cholan-
giocarcinoma. World J Surg. 2008;32:2675–80.
14. Woo SM, Ryu JK, Lee SH, Yoo JW, Park JK, Kim YT, et al.
Recurrence and prognostic factors of ampullary carcinoma after
radical resection: comparison with distal extrahepatic cholangi-
ocarcinoma. Ann Surg Oncol. 2007;14:3195–201.
15. Chen XP, Lau WY, Huang ZY, Zhang ZW, Chen YF, Zhang
WG, et al. Extent of liver resection for hilar cholangiocarcinoma.
Br J Surg. 2009;96:1167–75.
16. Grau JJ, Martı´n M, Fuster J, Pera M, Garcı´a-Valdecasas JC,
Bombı´ JA, et al. Impact of adjuvant chemotherapy in the long-
term outcome of patients with resected gastric cancer. J Surg
Oncol. 2003;82(4):234–40.
17. Maehara Y, Moriguchi S, Sakaguchi Y, Emi Y, Kohnoe S,
Tsujitani S, et al. Adjuvant chemotherapy enhances long-term
survival of patients with advanced gastric cancer following
curative resection. J Surg Oncol. 1990;45(3):169–72.
18. Moon YW, Jeung HC, Rha SY, Yoo NC, Roh JK, Noh SH, et al.
Changing patterns of prognosticators during 15-year follow-up of
advanced gastric cancer after radical gastrectomy and adjuvant
chemotherapy: a 15-year follow up study at a single Korean
institute. Ann Surg Oncol. 2007;14:2730–7.
19. Holmgren L, O’Reilly MS, Folkman J. Dormancy of microme-
tastases: balanced proliferation and apoptosis in the presence of
angiogenesis suppression. Nat Med. 1995;1:149–53.
20. Takahashi Y, Mai M, Taguchi T, Urushizaki I, Nishioka K.
Prolonged stable disease effects survival in patients with solid
gastric tumor: analysis of phase II studies of doxifluridine. Int J
Oncol. 2000;21:1404–11.
21. Naumov GN, MacDonald IC, Weinmeister PM, Kerkvliet N,
Nadkarni KV, Wilson SM, et al. Persistence of solitary mammary
carcinoma cells in a secondary site: a possible contributor to
dormancy. Cancer Res. 2002;62(7):2162–8.
22. Tsuchiya Y, Sawada S, Yoshioka I, Ohashi Y, Matsuo M, Hari-
maya Y, et al. Increased surgical stress promotes tumor metas-
tasis. Surgery. 2003;133:547–55.
23. Kato A, Shimizu H, Ohtsuka M, Yoshidome H, Yoshitomi H,
Furukawa K, et al. Surgical resection after downsizing chemo-
therapy for initially unresectable locally advanced biliary tract
cancer: a retrospective single-center study. Ann Surg Oncol.
2013;20:318–24.
24. Steffen E, Craig T, Yang K. Tumor-immune interaction, surgical
treatment, and cancer recurrence in a mathematical model of
melanoma. PLoS Comput Biol. 2009;5:e1000362.
25. Nakazato H, Koike A, Saji S, Ogawa N, Sakamoto J. Efficacy of
immunochemotherapy as adjuvant treatment after curative
resection of gastric cancer. Lancet. 1994;343:1122–6.
26. Shahzad MM, Arevalo JM, Armaiz-Pena GN, Lu C, Stone RL,
Moreno-Smith M, et al. Stress effects on FosB- and interleukin-
8(IL-8)- driven ovarian cancer growth and metastasis. J Biol
Chem. 2010;285(46):35462–70.
27. Sood AK, Bhatty R, Kamat AA, Landen CN, Han L, Thaker PH,
et al. Stress hormone-mediated invasion of ovarian cancer cells.
Clin Cancer Res. 2006;12(2):369–75.
28. Patel AH, Harnois DM, Klee GG, LaRusso NF, Gores GJ. The
utility of CA19-9 in the diagnosis of cholangiocarcinoma in
patients without primary sclerosing cholangitis. Am J Gastroen-
terol. 2000;95:204–7.
29. Petrowsky H, Wildbrett P, Husarik DB, Hany TF, Tam S, Jochum
W, et al. Impact of integrated positron emission tomography and
computed tomography on staging and management of gallbladder
cancer and cholangiocarcinoma. Hepatology. 2006;45:43–50.
30. Anderson CD, Rice MH, Pinson CW, Chapman WC, Chari RS,
Delbeke D. Fluorodeoxyglucose PET imaging in the evaluation
of gallbladder carcinoma and cholangiocarcinoma. J Gastrointest
Surg. 2004;8(1):90–7.
Clin J Gastroenterol (2013) 6:485–489 489
123
